The role of neutral cholesterol ester hydrolysis in macrophage foam cells.
Cholesterol ester-laden macrophage foam cells are a hallmark of atherosclerosis. The cycle of esterification and hydrolysis of cholesterol esters is one of the key steps in macrophage cholesterol trafficking. In the process of foam cell formation, excess free cholesterol undergoes esterification by acyl coenzyme A: acylcholesterol transferase 1 (ACAT-1), and fatty acid sterol esters are stored in cytoplasmic lipid droplets. The actions of ACAT-1 are opposed by neutral cholesterol ester hydrolase (nCEH), which generates free cholesterol and fatty acids. The resulting free cholesterol is a preferential source for cholesterol efflux into the extracellular space. Despite the important role of nCEH in protection against foam cell formation and atherosclerosis, the molecular identity of nCEH has long been debated. Although hormone-sensitive lipase (LIPE) has been proposed to be the nCEH in macrophages, recent evidence suggested the existence of other nCEH(s). We have recently identified a novel nCEH, neutral cholesterol ester hydrolase 1 (NCEH1), and demonstrated that NCEH1, in addition to LIPE, primarily mediates the hydrolysis of CE in macrophages. This review focuses on the protective roles of nCEHs in atherosclerosis, with special emphasis on the role of NCEH1.